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FOREWORD

This is one of a series of eleven HANDBDOK sub-volumes which
has been prepa-ad to provide training for educational R&D personne!

in the developuent of instructional materials.

The USER'S MANUAL, which accompanies the series, describes the
role each volume Is designed to play and the sequence recommended
for its use in 14e training process. The user is, therefore, urged
to read these in.itructions vefore using this )r any other separate

volume.
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1DENTIFICATION

C. TWO MAJOR PURPOSES IN MAKING SEQUENCING DECISIONS

MATRIX

To be able to schedule
student learning of
PREREQUISITE behaviors Eﬁigiﬂ
the behaviors CONTINGENT on them

PURPOSES

-To be able to lemn ome set of
eriterion behaviors, tt is
necessary, beforehand, to leam
one or more sets of other

CRITERIA eriterion behaviors

-Prior mastery of these other
eriterion behaviors is necessary
because they are prerequ.sites

to thc mastery of the {ome)
eriterion behavior at issue

-Sequencing decisions concerm the
identification of criterion
behaquiors when mastery is
prerequtsite to the masterv of

other criterion behaviors

To be able to schedule
student Yearning of
FACILITATIVE behaviors before
the behavicrs which are
FACILITATED by them

-To be able to learn ome set of
eriterion behaviors, it mau be
advantageous, heforehand, to leam
ome or more sets of other
eriterion behaviors

-Prior maastery of thege other
ariterion behaviors may be
advantagecus because they make it
easier or more effictent to mster
the (ome) criterion behawior at
i88ue

-Sequencing decieions concern the
identifioation of criterion
behaquiore when mastery is
facilitative of the mastery of
other criterion behaviors

e.q.,

-The student bridge plauer cannot
Learn Lo bid on to play untll he
ginst Lecans:

«eTo didertfu suils

«-To {dentify point values of a
hand

-These behaviors (criterion or
sub-criterion) are prerequisites
for learning how to bid and/or

how to play

EXAMPLES

e.q.,

-The student bridae plauer can
Learn Lo "play" first on he can
Leann to "bid" §inst; neilthen 44
prenequisite to the othen
{although “bidding"
conventionally tavght finst)

-Teaching "play" §inst, 4t 44
hypothesized, can facilitate the
Leanrding of "biddina e student
Leaans §inst how the nesults of
bidding are used as an aid 4n
subsequently learning biddina)




C.

I0EITIFICATION
MATRIX

TUWO HMAJOR TYPES OF SEQUENCING DECISIONS

TYPES OF
SEQUENC ¢NG
DECISIUNS

WITHIN
a SINGLE criterion behavior

NIONG
two or more criterion behoviors

CRITERIA
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* NOTE

It is a matter of judgment as to how much of a performance or of
a curriculum to label a CRITERION BEHAVIOR, Take as one example the
Iinstructional development process being dlscussed In these volumes, One
might choose to call the whole development process the criterion
behavior, Or, one might choose to call each of the major tasks a
criterion behavior, Or, one might choose to <all each of the steps
within a task or each of the sub-steps within a step a criterion
behavior, While there are some formal criteria suitable for making
decisions of this type (see later), differing units of behavior can
meet the criteria. Thus, for example, the units labeled tasks, “.cps,
sub-steps, and even sub-sub-steps in these volumes can all reet the
criteria, The decision as to which unit to settle on is, therefore,
arbitrary,

For purposes of analysis, it probably makes little sense to
label so complex and comprehensive a performance as the complete
instructional development process as a single criterion behavior,
it ts likely to be broken up into multiple criterion behaviors,

Once the unit of behavior to be labeled a criterion behavior
Is settled on, the number of sub-criter'on behaviors (meeting formal
criteria for sub-criterion behaviors) into which a criterion behavior
can be sub-divided is fixed., (Criteria for labeling behaviors as
criterion, sub-criterion, or preparatory are provided in the ''D"
volume of the HANDBOOK,)

The gquideiines for making sequencing decisions which are made
In TASKS "¢' ang "'G" -~ based on relatliorships among multiple criterion
behaviors, between a criterion behavior and its sub-critericn behaviors,
or between multiple sub=-criterion behaviors belonging tc a single
sriterion behavior are applicable reqardless of differing judgments
a< to the approprliate unit of bheavior to treat as a criterion
behavior.
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c Sequence task analysis results for all the Sub-Criterion behaviors which make
up each criterion behavior.

C.1 Sequence task analysis information describing all Sub-STEPS {(or

terminal behaviors) which make up each Sub-Criterion behavior.

C.2 Sequence task analysis information describting all Sub-Criterion

behavicrs which make up each criterion behavior.®

*There i8 ample opportumity during TASK "G" (STRATEGY FORMULATION)
to change sequencing decisioms in light of additiomal information.




STEP | c.1 :

OVERVIEW
INPUT ACTION ouTPUT
Task analysis results Sequence results A sequence of results
for each separately for each of behaviors ordered
CRITERIOY behavior sub-criterfion behaviar so as to maximize:

and then for all

— y
sub-criterion behaviors ?:;ﬁ:;i::: :;;:g::
All task analysis Sequence Sequencing of
C.1.1 results task analysis results vertical and horizontal
P [ FoRM A.5(L) or (11)] task analysis results
for al)l elements of a —
Sub-Criterion behavior
i ii 111
All task analysis Sequence Sequenre depending on
c1.2 results task anslyesi{s results re’.ationship among
1Sl [ rorM A.5(k) or (11)] sub-criterion tshaviors
for: —_—
tonetituent sudb-criterio
behaviors and
criterion behaviors iv v vi
—_—
-——
—_—
—— =
-




c.1.1

c.1.2

STEP c.)

CRITERIA FOR

PAGE INDEX

iIDENTIFYING INPUTS ACTION TOBZ TAKEN STANDARD FOR OUTPUTS FORMS TO USE
~MATRIX: What ~-MATRIX: How -MATRIX: Adequacy SUMMARY OF

are vertical to sequence of sequencing of PROCEDURES . . 24
and horizontal vertical and task analysis

results . . 18, 19| borizontal results . . . . 25

' task analysis
results . . 20, 21

-MATRIX: =MATRIX: ~MATRIX: Adequacy | SUMMARY OF
Relationships Sequencing of sequencing of PROCEDURES . . 38
which may exist sub-criterion task analyslis

among behaviors based results . . . . 39

sub-criterion

behaviors . . . 32

on thelr
relationships

. 34
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BACKGROUND INFORMATION
FOR ENTIRE STEP C.1

page

Defining CRITERION and
SUB-CRITERION behaviors 1

Kinds of sequencing decisions
which have to be made 'within' 12, 13
a single CRITERION behavior
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cta
IDENTIFICATION

DEFINING "'SUB-CRITERION'' AND "'CRITERION'' BEHAVIOR

X1, 1}
Sub-CRITERION CRITERION
CONCEPTS behavlor behavior

A Sub-CRITERION behavior oan -A CRITERION behavior eat consist
eongigt of: of:

«+Ona or more performance «+Two or more Sub-CRITERION

Sub-STEPS behaviors:
CRITERIA or

«+One or more knowledge domain
terminal behaviors

~A Sub-CRITERION behavior usually
has one or more of thaee
properties:
«+An identifiable, logical
end point
*+An identifiable OUTPUT (product
or result)

««An gnount of behavior worth
teating*

/Performance Sub-STEPS
or
/Knowledge domain terminal
behavio:rs

-A CRITERION behavior has all of

these properties:

«+An tdentifiable, logical
end point

«+An identifiable OUTPUT (product
or result)

««An amount of behavior worth
teating*

:*:ln SECTION '"D'' the term preparatory objective is used to identify the behavior which
Is defined here as Sub-CRITERION.

EXAMPLES

e.g., KNOWLEDGE DOMAIN

-1n chemistry, a &
Sub-CRITERION behavio: mLth be
didentified for each element in
the periodic table; the terminal
behavion being to List the
properties of the elements (e.g.,
number of electrons and protons,
atomic wedights)

e.g., PERFORMANCE

-In math, Sub-CRITERTON behaviors
nelated to the CRITERION behavion
in the night-hand column might
Anclude:

- +Estimating the "characteristic"
04§ a numben;

«+Looking up its "mantissa" on a
table; etc

e.g., KNOWLEDGE DOMAIN

-In chemistny, a criterion behav.{on]
might nequire the behavior of
identifying the bases for the

sition in the periodic table
%__cﬁ_demwt

e.g., PERFNRMANCE

-In math, a eriterdion behavion
might nequire the ability to
compute {e.g., multiply on divide)
using Logond




TWO TYPES OF SEQUENCING DECISIONS
c. WHICH HAVE TO BE MADE CONCERNING EACH CRITERION BEHAVIOR
IDENTIFICATION
MATRIX
Hade In Sub-STEP C.1.1 Made in Sub-STEP C.1.2
TYPES OF TYPE | TYPE ||
ggg?g?g;gc in what order should the In what order should each
hierarchical behaviors of the two or more
within a sub-criterion sub-criterion behaviors
be sequenced? be sequenced?

-In TASK B, Sub-STEP B.4.3, vhen |-In TASK B, Sub-STEP B.4.1, task

it was deemed appropriate, deseription information for

task analysis information at performance Sub-STEPS or for

more and more specific levels knowledge domain terminal behavio
CRITERIA of detail were obtatiiied wvere sequenced in a preliminary

-In th'3y Sub-STEP (C.1..), it order
must n.w be decided in what -In Sub-STEP C.1.2 and again in
order each of the separate task TASK J. further sequencing

aalyses at increasingly lower decisions are made concerning
(i.e., more specific) levels of behaviors WITHIN ¢ eriterion
detail should be sequenced (and behavior

subsequently be taught in that

-The dacision tnvolves tha order
order)

in which two or more sub-criterto
behaviors at the aame or
ecoordinate level o? detail should
be sequenced

EXAMPLE SEE OPPOSITE PAGE

12
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PREVIEW OF THE NEXT SubSTEP

All the task analysic FORMS for elements of a Sub-
Criterion behavior sequenced im an appropriate order:

e+ Vertical results ordering prerequisite ekills

YOUR PRODUCT ahead of the skille in which they are con-
t‘ingent.

«ees horizontal results ordering skills in the
sequence 1n which they cre exhibited.

(1) All FORMS on which the task analyses have been
WHAT YOU WiLL recorded for all the elements of each Sub-
WORK FROM Criterion behavior,

(1) Sequence all vertical task analysis results In an

WHAT YOU WILL appropriate order,

DO (2) Sequence all horizontal task analysis results in
an appropriate order,

FORMS YOU WILL None
USE

14



DESCRIPTION OF Sub-STEP c.1.1

INPUT ACTION OuTPUT
All task analysis Seguence Sequencing of
results task analysis results vertical and horizontal

[FORM A.5(L4) or (11)]

task analysis results
for all elements of 5 |

—_—
Sub-Criterion behavior
i i1 ii4
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR QUTPUTS FORMS TO USE
-MATRIX: What -MATRIX: How =MATRIX: Adequacy SUMMARY OF
are vertical to sequence of sequencing of PROCEDURES . . . 24
and horizontal vertical and task analysis
results . . .13, 19| horizontal results . . . . 25
task analysis
results . . 20, 21
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP

Task analysis results
on FORMS A.5(4) or

(11) (carried forward
from) B.S




Sub- STEP c.1l.

JOB DIAGRAM
INPUT ACTION CuUTPUT
All task analysis Sequence Sequencing of

results
(ForM A.5(4) or (11)]
for ail elements of a
Sub-Criterion behavior

task analysis results

i1}

vertical and horizontel
task analysis results

111

Vertical
task analysis results

Seguence by
levels of detail

Prerequisite skills
sequenced
ecarlier than
contingent skills

Horizontal
task analysis results

Sequence by
direction of
customary performance

O

ERIC

Aruitoxt provided by Eic:

Coardinate skills
horlzontally sequenced
in order of the
customary performance
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BACKGROUND INFORMATION

rage

Two types of sequencing decisions

(horizontal and vertical) about

performance Sub-STEPS which make
yup & Sub-CRITERION behavior

18, 13

Determining how to sequence
vertical and horizontal taskx
analysis results for '‘performance’
Sub-Criterion behavior

20

Sequencing decisions about
"knowledge domain'' terminal
behaviors

21

17




- TWO TYPES OF SEQUENCING DECISIONS WHICH HAVE TO BE MADE
<11 ABOUT PERFORMANCE SUB-STEPS WHICH MAKE UP A SUB-CRITERION BEHAVICR
IDENTIFICATION
MATRIX
TYPES OF Sequencing decision about Sequencing decision about
SEQUENC ING VERTICALLY related HOR | ZONTALLY related
DECISIONS task analysis results task analysis results
for a single Sub-STEP for two or more Sub-STEPS
-wWhen a task analysis for a -When a task analysis for twoc or
single Sub-STEP i8 judged to be more Sub-STEPS has been performed
at an tnsuffictent level of (for some of which vertical
detail (i.e., it i3 Judged that analysee have also been performed)
CRITERIA students cannot take a required the following sequencing
ACTION which ie to be associatel | decisions have to be made:
with an IVPLT class), louer level *+In what order should the
more sreaiic tasx analyses are task 1v8t lte *
verorme ! [fov baie 17) sk analysis results for each
o o ‘ Sub-S5TEP (relative to each other
-The dectsion to be male {nocives Sub-STEP) be sequenced
+ne
);léii"_—i”“gi )am:ircjﬂ **Within the above sequence, in
r(:sulrts' Y what order should vertical
’ ) results for one (or more of the
oo In winat order sncwli the separate Sub-STEPS) be
taax wzlucis reagulta ‘or aequenced
tiese levels e arrangel
(Fecoming the basie for the
order ©n whick the skills they
Clemtifo il e taught)?

ERIC

Aruitoxt provided by Eic:



c.1.1

EXAMPLE (COMPUTATION OF LOGARITHMS) ILLUSTRATING HORIZONTAL
AND VERTICAL SEQUENCING DECISIONS WHICH HAVE TO BE MADE

EXAMPLE

HORIZONTAL Decision

Task Analysis for
Sub-~-STEP |
{estimating characteristics)

S tamama e

Task Analysis for
Sub-STEP 2
(obtaining "mantissas"
from logarithm tables)

. Yol adu v

.y !
Charastor ieic
Wtoin e (o gositiw anslbw)
1 rag 10 herasteristie ooua! 1o we iggs Wes
! Rom apmer of olaaws to
i (Y -m ot e
i . s lnY pming
ig ware
! Sren T.» plomae
) -y !
| Cheracterintie
; - O - Wrein the et s wag! 've mether |
l chovecter 1t @es! te tha mether of
l olone 1o e lgvy a?
-~ ime! of *Ln'“
egit stner than me
Lay orher dncimeie
Sram 16 9 oo
—_

v
.y $H 1
{
®iein At isee !
.y 33 4 — frem canie ——tr | igemtiee! amstices :
i
- s W — ‘
l\
[CXE H !
Outes mentises B
vag 438 — Yrem 1abie — 1ant e8! B iesa
v 31} —

{n what order should the results for these two Sub-STEPS be sequenced (and then

the two Sub-STEPS be taught)?

1

VERTICAL Decislons

——ee e e ————_AGEER Janl, Suuk ingiguie . -

®egin the

Choraswriotie
Seramemriette 1

oy ooher @mlimmie
e gg e
Loy Ll

Wigin the

"
b horoutar iotie

Charasemrietie
-1

n ot geuianie
i -
o epe duatamt

®ipin e

J
o8 hocucemriotic

..m?“t__J

Ly Swme aasiomie
vien a—re
ohver V)

L___Tﬁ._J L———T_—‘_J L

-1t was determined during task analysis
that students did not know how to obtain
a 'characteristic' for decimal numbers.
Accordingly, a lower level task analysis
was performed yielding the results to
the left. (If it were determined that
the ACTIONS now diagrammed could not be
taken, a still lower level of detail
would have to be obtained.)

-The sequencing decision which has to be
made: in what order is this diagram
(to the left) to be sequenced relative
to its parent (Sub-STEP 1) above.

19




DETERMINING HOW TO MAKE SEQUENCING CECISIONS

.10 ABOUT VERTICAL AND HORI ZONTAL TASK ANALYSIS RESULTS
DECISION
MATRIX
1 2 ]
CONDITIONS VERTICAL HOR I ZONTAL MIXED
task analvsis results task analysis results vertical and horizonta
task analysis results
-Arrange the task -Arrange the task -Arrange results as
analysie results in analyeis results in in the middle colum
the following the order in which . ge s
sequential order: each Sub-STEP in the | ~For those individual
70 TAKE rrlsts :-——12 Level behavior is rformed this overall
analysie attained pe 1 sequence) having
ee B - ”, . ] .
ce2ni: next highest lst: lat Sub-STEP kz:;t;:zlongi:ué;a.
i::zinggalycta se2nd: 2nd Sub-STEP performed in Colum
eodrd: 3rd Sub-STEP #1
««3rd: next highest .
rtot LI RSP =
. Sub~STEF
celast: Oriminal -Decisions about the
taak'an; o order im which to
he Subo ,};EP teach these 5ub-STEPS
v are made in TASK "G"
-Lowest level results -Skills for Sub-STEPS -When instruction is
identify skills which at coordinate levels provided for a
are prerequisite to can be taught in a Sub-STEP having
RAT IONALE the learning of higher| forward or backward verticail results

level skills

-Within a Sub-STEP,
lower level skills
should be sequenced
eariier (i.e., taught
earlier)

order

-See TASK G for
rationales for each
order

(either In a forward
or backward order
relative to other
Sub-STEPS):

selower level skills
will be taught
before higher level
skills related to
that Sub-STEP

20
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c.1.

DECISION
MATRIX

DETERMINING HOW TO SEQUENCE VERTICAL AND HOR|ZONTAL RESULTS

FOR KNOWLEDGE DOMAIN TERMINAL BEHAVIORS®

*A Sub-Criterion behavior in a knowledge domain may consist of one or more terminal

behaviors.

Procedures recommended for dealing with vertical and norizontal results

for these terminal behaviors are identical with those recommended for performance
Sub-STEPS - See opposite page.

Terminal Behavior

Terminai Behavior

#2
INPUT ACTION INPUT ACTION
T Compares and
Combination befines Combination pae] CONLrasts
with other
HORFZONTAL reactions
e & ° 8 o o
o Compares and
- f it contrasts
‘ Decomposition Defines Decompos i tionppe with other
. reactions
’
: Compares and
. Simple . Simple contrasts
. replacement Defines replacement [™| with other
4 reactions
[
: Double Double Compares and
. replacement Defines replacement || contrasts
. reaction reaction with other
. reactions
L]
L]
L]
L]
L]
L]
L]
‘A
Elements in Describes
combination state of
5 elements
VERTICAL
Elements Describes
not in state of
combination elements
ZI/QQE)

O

RIC
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JOB PROCEDURES

page

SUMMARY OF PROCEDURES 24

Adequacy of sequencing of vertical
and horizonta! task analysis results 25
for each Sub-Criterion behavior

23




ILLUSTRATION SUMMARIZING PROCEDURES FOR SEQUENC ING
ALL TASK AMALYSIS RESULTS

C.1.1 FOR A SUB-CRITERION BEHAVIOR
#1 _ #2

a. Create (or maintaln) a forward a. ldentlfy each performance Sub-STEP
order of task analysis rasults (or each “nowledge domaln terminal
for all Sub-STEPS making up a behavlior) which has had a task
performance Sub-Criterion analysls performed to one or more
behavior (or for al) terminal lower levels of detai! (Results
behaviors making up a on FORM A.5(4) for performance or
knowledge domain Sub-iriterion A.5(11) for knowledge domain)
behavior)

b. For those so identlfled, sequence
task analysls results in the
following order:

ssLowest levels first
«*Progress in an ascending order
*+End with highest level analysis

€. Insert this ascending sequence
within the fcrward order developed
for all the separate Sub-STEPS
{or terminal behaviors)

FORM A.5(1) or A.5(11)
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»
ASSESSIHNG THE ADCQUACY OF PROCEDURES FOR SEQUENC!ING
C.1.1 TASK ANALYSIS RESULTS FOR
STANDARDS A SIHGLE SUB-CRITERION BEHAVIOR
MATRIX :
PROPERTIES COMPLETENESS ORDER
.

-Task analysis resulls are -llorizontal results are sequenced
eollected and organized for in a forward dircetion (the saie
all elements of a Sub-Criterion dircetion in which the separate
belavior: behaviors are produccd)

CRITERIA § *ALL Sub-STEPS for a performance| -Vertical results are sequenced
Sub-Criterton behavicn in order of prerequisite skills
(prerequisite slills precede

<« ALl termminal behaviors fror a
tmowledge domain Sub-Criterion
behavior

contingent skills)

-Task analyses are collerted and
organized for elerments of
Sub-Criterion behaviors analyzed
to lower levcls of speeificily
or detarl

25



PREVIEW OF THE NEXT SubSTEP

FORMS for each Sub-Criterion behavior sequenced

YOUR PRODUCT before or after those of other Sub-Criterion behaviors
based on the relaiionship(s) of Sub-Ci-iterion behaviors
to each other,

(1) A1l FORMS on which task analyses are recorded for

WHAT YOU WILL all Sub-Criterion behaviors which make up a
WORK FROM criterion behavinr (nrouped for cach Sub=Crlterion
v behavior).

(1) Inspect task analysis results for presence of each
of three types of relationships among Sub=Criterion

behaviors:
WHAT YOU WILL .+s shared elements
DO «eo contingent relationship

«se Prercqulisite relationship

(2) Order the FORMS for the separate Sub=Criterion be-
haviors based on their relationshlps to one another

FORMSE YCU WILL Néne
USE

26




DESCRIFTION OF Sub-STEP c.1.2

INPUT ACTION OUTPUT
All task analysis Sequence Sequence depending on
resultis task analysis results relationship among
[FORM A.5(L) or (11)) sub-criterion behaviors
for: > >

ronstituent sub-criteriord
behaviors and
criterion behavior

Sy X xi

Job Aid Contents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
~MATRIX: -MATRIX: -MATRIX: Adequacy SUMMARY OF
Relationships Sequencing of sequencing of PROCEDURES . . .38
which may exist sub-criterion task analysis

among behaviors based results . . . . 39

sub-criterion on their

behaviors . . . 32| relationships . 34

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP

Task analysis resul;:J
(carried forward from(C.1.]

27




STEP | C.1.2

JOB DIAGRAM
INPUT ACTION OUTPUT
All task analysis Sequence Sequence depending on
results task analysis results relationship among
[FORM A-5£“) or (11)] sub-criterion behaviors
or:

constituent sub-criterion
behaviors and
criterion behaviors

sub-criterion behavior
becomes the
iNPUT to another

iv.b

sub-critarion behaviors
in the same order

v.b

iv v vi
Sub-criterfon behaviors Sequence Shared elements
share common elements shared elements sequences before the
early sub-criterion behaviors
of which they are
constltuents
Iv.a v.a vi.a
OUTPUT of one Sequance The sub-criterion

behavior which
provides an INPUT
to another Is
sequenced before
the latter

vi.b

One sub-criterion
behavior is a

reregquisite for
another

Iv.c

Sequence
sub-criterion bebaviors
in a
prerequisite/contingent
order

The sub-criterion
behavior which Is
prerequisite Is
sequenced before
the one whlch 's
contingent on it

vi.c

28




BACKGROUND INFORMATION

page

Relationship between sub-criterion
behaviors and criterion behaviors

30

Sequencing the task analysis
results for separate sub-criterion
behaviors and the criterion
behavior based on them

3

Three conditions to consider in
sequencing sub-criterion behaviors
relative tc one another

32, 33

Determining how to sequence
sub-criterion behaviors, given
each of the three conditions

34

29




RELATIONSHIP BETWEEN CONSTITUENT SUB-CRITERION BEHAVIORS

c.1.2 AND THE CRITERION BEHAVIOR CONTINGENT ON THEM
IDENTIFICATION
MATRIX
CRITERION® Constituent Sub-CRITERION
BEHAVIOR behavior behaviors
-A oriterion behavior ia ~-Each of the two or more
gelf-contained, with en sub-criterion behaviors which
tdentiftable end point, and with make wp a criterion behavior is
an identifiable outoome or 8elf-contained, with an
CRITERIA product tdentifiable end point, and with
-A eriterion behavior may ke a:g;ﬁ::ttftable outoome or
divieible into two or more p
sub-criterion behaviors, each of | -Fach sub-criterion behaviors
which 18 aleo eelf-oontained, bears some kind of relatiomwhip
containg an tdentifiable end to one or more of the remaining
point, or contains an sub-criterion behaviors which
identifiable outoome or product make up the criterion behavior
~-Performance of the ceritarion (See page 32)
behavior 18 contingent on the ~-Performance of each sub-criterion
ability to perform its behawtor may or may not be
constituent sub-criterion contingent on the ability to
behaviors perform another
e.g., DIVISION e.g., SUBTRACTION AND
-Penforming Long or short divisdion MULTIPLICATION
EXAMPLES may be labeled a criterion -In performing Long division,

benavion. 1t is a self-contained
behavior having an identifiable
end point and OUTPUT

-1t {8 a cniterdion behavion whose
performance L8 contingent on such
sub-cniterion behaviors as
subtraction and multiplication

subtraction and multiplication
cons titute elements in a chain
({.e., wou subtract after wou
multiply)

*As pointed out earllier, what one developer Identifies as a sub-criterion behavior

snother developer might identify as a crliterion behavior.

A sub-criterion

behavior now labeled &« a ‘‘criterion'’ behavior Is obviously smailer In scope.

There are no rules for labeling one way or the other; it is arbitrary.

Procedures

for deal.ng with them do not depend on the scope of what Is Included--#s long as
the basic relationships between a behavior and its ;onstltuent elements are

observed.

J
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C.1.2

DECISION
MATRIX

DETERMINING HOW TO SEQUENCE THE TASK ANALYS!S RESULTS
FOR A CRITERIOK BEHAVIOR RELATIVE TO
1TS CONSTITUENT SUB-CRITERION BEHAVIORS

TYPE QF
TASK ANALYS!S
RESULTS

Task analysis results for
a CRITERiON behavior

ACTION
TO TARE

-Sequence the task analysis
results which identify how the
sub-criterion behaviors are
chained together:

««AFTER those for comstituent
sub-eriterion behwicrs

Task analysis results for
constituent Sub-CRITERION behaviors

-Sequence the task analysis
regsulta for ocmstituent
sub-criterion behaviors:

+*BEFORE those jor the
CRITERION behavior

EXAMPLE

CRITERION behavior: Stating the
relationships (L{.e., producing
a chain] Lnvolved 4in concepts
that define Arciimedes'
princdple

-fequence the diagrams for this
chain following the diagrams for
the individual concepts
(sub-criterion behaviors)

-Diagrams for these sub-criterion

Sub-CRI 'ERION behaviors:
Define on exempbdfu:

«oWedght of displaced §ludd

««Magnitude of buoyant fore

«sMagnitude of apparent foss
of weight

behaviors should precede the
final ones for the criterion
behavior

3




c.1.2

IDENTIFICATION
MATARIX

CONDITIONS TO BE CONSIDERED WHEN DETERMINING THE SEQUENCE
OF TASK ANALYSIS RESULTS FOR EACH SUB-CRITERION BEHAVIOR
RELATIVE TO QTHER CONSTITUENT SUB-CRITERION BEHAVIORS

CONDITIONS

i
Sub-Criterion Behaviors
SHARE COMMON ELEMENTS

CRITERIA

-TWo or more
sub-criterion
behaviors analyzec
t7 lower or gpecific
levels of detatl are
revealed to share:

++One or more
Sub-STEPS (for
performance) or
terminal behaviors
(for knowledge
Jomain,

OR
++One or more

ecorponent gkillis
(i.e., digerimina-
tona, generaliza-
tiona, or
associations)

2

One
Sub-Criterion Behavior

PROVIDES AN INPUT

to another
Sub-Criterion Behavior

-A sub-ceriterion
behavior recults in a
final OUTFUT which,
in turm, becores an
INPUT for another
sub-eriterton
behawitior (a
hortizontal relation-
ship)

3

One
Sub-Criterion Behavior

1S A PREREQUISITE

for another
Sub-Criterion Behavior

-The mastery of one
sub-criterion
behavior is
contingent on the
prior rastery of
another
sub-criterion
behawior

~-These sub-criterion
behawiors are thus
in a vertical
relationship to ome
another (i.e., a
lower level tasgk
analyeie of the
contingent
sub~-criterion
behavior would
reveal the
prerequistite one)

-They are wot th a
ecoordinate,
horizontal relation-
ghip

EXAMPLES

e.g., PLAYING BRIDGE
-1n both "play" and
"bidding," the player
has to be able {among
othen things) to:

oo Tdentdidn suits

««ldenti{u honor cands
and numbered conds

o+ Identi{n huighern and
Lowen cands

e.q.,
COMPUTING STATISTICS

-The OUTPUT of a
computational Sub-STEP
treated as a
sub-cnditerion behavion
{e.g., the value of <)

-Becomes the INPUT fon
anothen Sub-STEP
{{.e., Lookding up the
signifdicance 4in a
table), also trheated
as a sub-citerion
behavion

e.q., PHYSICS

-The concepts of
"fonce" and "pressunre’
ane initially theated
as coordinate
sub-cnitendion
behavions

-Furthen analiysis shows
that dealing with
"pressurne' 44
centingen” on being
able to deal with
"fonce" (L.e., a Lowen
Level concept)

32



ADDITIONAL EXAMPLES ILLUSTRATING THREE RELATIONSHIPS

c.1.2 SUB-CRITERION BEHAVIORS CAN BEAR TO ONE ANOTMEK
EXAMPLES
Sub-Criterion Behavior #! Sub-Criterion Behavior f2
In a §inal report describing In o 4inal report interpreting
1. the researnch deddign for an the statistical analysis of
SHAR| 4G expenimental &tudy the xesults of the study

COMMON ELEMENTS

~The two Sub-Criterlon behaviors share common component skills:

«~The ability to identify and descrnibe the comnditions necesdary for
the use of particulan types of statistical analysis;

«+1n the case of "designing o study,” a design must be created which
meets the conditions fox the use of particular fypes of statistical
analysis; in the case of waiting a report om the results, the
weiter must be able to assess the adequacy with which utunpuou
and conditions were met

-In teaching the writing of research reports, i.e., how to write
sbout: statement of the problem, describing the method (including
describing the design), reporting results, and Including & discssion
and statement of conclusions, [t might be beneficlial to teach
conditions and assumptions for use and Iinterpretation of results of
types of statistical analyslis ei?T& in the sequence before each
Sub-Criterion {proper) is taught.

2.

PROV 1D I NG
INPUTS
TO ONE ANOTHER

Sub-Criterlon Behavior F2

Subs tititing the values from
the problem in the formula for
Ohm's Law

Sub-Criterion Behavior f1

Given a physics problem to solve,

{dentifying the appaapu.au

fowu to use 4in Aotuutg

e.ga., formula for Ohm's Law)
Sub-Criterion Behavior f3

Doing the computational work

-The OUTPUT of each of the Sub-Criterion behaviors becomes an INPUT
for the next Sub-Criterion behavior in the chaln.

3.

ARE
PREREQUISITE
TO ONE
ANOTHER

-Sub-Criterion Behavior #2 s
clearly prerequisite to #1 and #3.
Without being able to defline,
or illustrate, or pick out an
exsmple of, etc., a force, the
learner cannot be expected to
deal with concepts of balanced
or unbalanced forces or with the
concept of ''strength of force'

Sub-Criterion Behavior 11
Defining on giving examples 04
batanced ox unbalanced {orces

Sub-Criterion Behavior #2
Dcu»tmg or giving an example
o‘ ll‘oaca" u

Sub-Criterion Behavior f3

Pefining or giving an example
of "stnength” of a force

-Also, Sub-Criterion behavior *3
is prerequisite to f1

33
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c.1.2

CECISION
MATRIX

ODETERMINING HOW TO SEQUENCE SUB-CRITERION BEMAVIORS
BEARING EALH OF THREE POSSIBLE RELATIONS TO ONE ANGCTHER

CONDITIONS

]
Sub-Criterion Behaviors
SHARE COMMON ELENENTS

-Sequence task
mulysis results for
elerients ghareld with
Several sub-criterion
benhaviors FIE5T in

2

One
Sub-Lriterion lehavior

PRUVIDES AN INPUT

to another
Sub-Criterion Behavior

-Sequence task analysis
results in the order
in whioh sl -2riterion
behqutiors are Lo one
anotier in sial

3

Qne
Sub-Criterion Behavior

IS A PREREQUISITE

for another
Sub-Criterion Behavior

equence tack analyst
results [or
gid.-criterion
belaviors 1v 1w

Firection 4 the

ACTIGON line rerormaoe: 2o tinzent relation-
10 TAKE o o -
-{dsegquentl., seluimoriterion
Twstruction Jor theoe lehawiors ity e lresroqid i te
elements L.l precede rrovide o TVPIT cul=oriterion
ingtruction for tne amother Lehavionrg TOE ¢
intact 3wl -criterion awl —erirarion Suh-eriterion
renaviers) Fehauior ame Fehavior wiich 13
. , Jeguense LT e Aemtyiemt o Tt
- CT@Ense reslts for Clepen . b .
; . . ‘ IR T L lats . . .
Su mrrLtoron y L . . e T S =2 tersim v,
Lot o e bonmtor te T L o ,
Felaniore proper . Ve Pemsudor covtie rend
e Iv A wreos o T . .
(Litn wup licate on Tother
resulte insertel for ce il ot terion sul-coriterion
olaments wremoypl) rehatorg bl ek tale Fohytor AFTER the
acacrding to w LTUTS SoTmoTs sl -opiterion
recomrienldations in Srom anotlier Lensrior on Lt
Jther ~clirne ruberrtter’on it 18 continent u
sonaelor e - ;
Pt e -e anlerquent
Te e e D AT ) 5 -
et o reqencing 0
D T e Inetme~tion 11
RO . 1l this orlon
e
*jitimate sequencing decisions arc made in TASK G
e.g., e.q., e.qa.,
-The concepts -The ten majue tashs -14 4t were fudged thad
[ s crminations, <dentdified o1 s e paratoni
aeneraldizations HANDBOOK ((.e., A-T) Lis twctional
EXAMPLES associaticns, and mat, nlals” s a

chains) appean in most
04 the fon TASKS
lescabed (i the ten
volumes o< this
HANDSO00F

L 1¢ s Lalicly to be
erdective |facclita-
tape) anl v dfdedent to
teact tem {owt (no
matter wietiten nduic-
tion begins with TASK A
on with TASK J)

(44 tneated as
sub-crditerndon
beravions) provade
14PUTS to cne another
and thenetore weadd be)
sequenced in the onden
A through ]

-In TASK G, {« weait
subseguent( be
fecided to teach tiem
in the onden J & nougn
A

prerequisdle qon
"nevisding 4ubtyuction-
al materwlds,”’ theu
theu would be
sequenced WALLh
"preparation’ comding
begorehand (<.e.,
ETRd

{40 such assumption
is necessarily being
proposed here)

3k
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INFORMATION TO REVIEW IN ORDER TO IDENTIFY

c.1.2 CODITIONS WHICH DETERMINE SEQUENCING DECISIONS
OECISION
MATRIX
Conditlon: } Condition: 2 Condition: 3
Sub-Criterica Pehaviors One One
70 1DENTIFY SHARE COMMON ELEMENTS Sub-Criterion Behavior| Sub-Criterion Behavior

ACTION
TO TAKE

-Ingpect in each set
for identiocal task
analysis results
appearing in other
sets, revealing
shared:

+ *Pgrformance
Sub-STEPS or
Jnowledge domain
terminal behaviors

««Individual
component skille

s eCombirations of
component skills

-Determing the

of
occurrence of these
shared elements.

ceIn how many of the
sub-criterion
behaviors do they
occur?

-Consider sequencing
frequently ocourring
slements before the
sub-eriterion
behaviors in which
they occowr

PROVIDES AN INPUT

to another
Sub-Critarion Behavicr

-Inspecst the original

sequencing of task
analyeis results in
order to {dentify:

e Sub-crtterion
behaviors which
comstitute parts of
a total chain with
eaoh sub-critermion
behavior producing
OUTPUTS which become
INPUTS for the next
sub-urtterion
behavior tn the
chain

-Consider maintaining

the forward direction
of the originally
formed sequence of
results (wvith final
sequencing dscisions
tnvolving euch chains
as those made in
TASK G)

IS A PREREQUISITE

for anothe’
Sub-Criterion Behavlior

-Lay out all task analysis results on sets of
FORM A.5(4) or (11) for each sub-criterion
behavior

-Inspect for each

sub-criterion behavi
the lower level, more
specific task
aralysis results and
the analyses for
other sub-oriterion
behaviors to determi
whe ther:

s*What has been
(arbitrarily)
tdentified or
labeled as a
osoordinate (eame
level} sub-criterion
behavior ie in fact
a rrerequisite
behavior--to be
arranged vertiocally
with respect to the
sub-coriterion
behavior wkich ie
contingent on it

37




ILLUSTRATION SUMMARIZING PROCEOURES INVOLVED IN MAKING

c.1.2 SEQUENCING DECISIONS ABOUT SUB-CRITERION BEMAVIORS
n #2
INSPECT SEQUENCE
8. Inspect task analysis task analysis results

results on sets of
A.5(4) or (V1) FORMS for:

c<Elements which separate
sub-criterion behavicrs
share

*+Sub-criterion behaviors
which make [INPUTS 0
other sub-criterion
behaviors;

OR

+«Sub-criterion behaviors
which are prerequisites
for other sub-criterion
behaviors

Sequence shared elements
before the sub-criterion
behaviors of which they
are constltuents

Sequence sub-criterion
behaviors which make INPUTS
to others ahead of those to
which they make INPUTS

Sequenre sub-criterion
behaviors which are
prerequisites ahead of those
which are contTngent on them

38




ASSESSING THCZ ADEQUACY OF PROCEDURES

c.1.2 FOR SEQUENCING SUB-CRITERION BEMAVIORS
STANDARDS
MATRIX
PROPERTIES COMPLETENESS RELEVANCE
-All relevant task analysis -Task analysis results are revieve
results (on conplete ssets of for re¢levant conditions:
CRITERIA FORM A.5(4) or (11)) are reviewed . Shared elements

**OUTPUTS of one sub-criterion
behavior providing an INPUT
to another sub-criterion
behavior

* *Prerequisite/oontingent
relationship between
sub-criterion behaviors
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STEP

c.1

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED

PRODUCED

FORMS COMPLETED

c.11

Elements within a
sub-criterion
behavior sequenced

£.1.2

Sub-criterion
t>ohaviors sequenced
rclative to one
another

“/(/9\




.2 Sequence task analysis results for all the criterion behaviors which make up

an instructional program.

c.2.1

€.2.2

Review task analysis results for all separate criterion behaviors

for all properties relevant to sequencing decisions.

Sequence task analysis results for all criterion behaviors.

b3




STEP | c.2 .

OVERVIEW
INPUT ACTION ouUTPUT
Task analysis results Sequence Sequence
for all separate task analysis results which can

criterfon behaviors

facilitate learning

—_—
| Task analysis results Inspect for Identification of
c.2.1 for separate relationships existence of or
= criterion behaviors bearing on non-existence of
within the same sequencing decisions | —— | relevunt relationships
program among
criterion behaviors
i i1 111
Identification of Sequence all Order of
c.2.2 nature of task analysis results task analysis results
relationships among for separate for criterion Dehaviors
criterion behaviors criterion behaviors | — > based on
relationships among
criterion behaviors
iv v vi
—

— —

Ly

_J |
J
J




2.1

STEP c.2

CRITER!A FOR
IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN

STANDARD FOR OUTPUTS

FORMS TO USE

-MATRIX: Types of
relationships
among criterion
behaviors .

. .51

~MATRIX: A equacy
of 'dentification
of relationships
among criterion

bebaviors . . . 55

SUMMARY OF

PROCEDURES .54

-MATRIX: How to
sequence separate
criterion
behaviors

. 61

-MATRIX: Adequacy
of sequencing of
criterion
behaviors

. 63

SUMMARY OF

PROCEDURES .62

-~y

45




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

An identification of the relationships existing among
all the separate criterion behaviors which make up an
inetructional progranm,

WHAT YOU Wwitt
WORK FROM

(1) FORMS on which are recorded task analysis results
for all the separate criterior. behaviors making
up an Instructional program,

WHAT YOU WiLlL
DC

(1) inspect task analysis results for relatlonships
among criterion behaviors:

«ss NONE

+es Shared elements

... contingent relationship
«es prerequisite relationship

FORMS YOU WiLL
USE .

None




DESCRIPTION OF Sub-STEP c.2.1

INPUT ACTION ouTPUT
Task analysis results Inspect for Identification of
for separate relationships existence of or
criterion behaviors bearing on non-existence of
vithin the same —_— sequencing decisions | — | relevant relationships
prograa among
criterion behaviors
i i1 114

Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
F-HATRIX: Types of =MATRIX: Adequacy SUMMARY OF

relatlionships of identlfication |PROCEDURES . . . S‘T

among criterion of relationships

behaviors ., . . §I among criterion

behaviors . . . 55

Required Materials

COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP

FORM A.5(4) or (11)
(carried forward from|C.1.2

b7




Sub-STEP | C.2.1

JOB DIAGRAM
INPLIT ACTION QuTPUT
Task analysis results Inspect for Identification of
for separate relationships existence of or
criterion behaviors bearing on non-existence of
vithin the same > sequencing decisions — & | relevant relationships
program among
criterion behaviors
i i1 114
{ L
Criterlon behaviors Inspect for the Identification of
share common elements elements shared snared elements
— —— —_—
i.a il.a iii.a
OUTPUT of one Inspect for Identification of
criterion behavior criterion behavior OUTPUT/ INPUT
becomes the —_— which provides an —_— relationship
INPUT to another INPUT to another
i.b ii.b iti.b
One criterion behavior Inspect for Ident!|fication of
is a prerequisite the prerequisite prerequisite/con®ingent
for another criterion behavior relationship
—_— —
1
t.c li.c iil.c
No relationship identify the Identification of
between absence of any of the no
criterion behaviors above relationships relatTonship
—_— —_—
i.d Ii.d itl.d

48
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*x

The procedures recommended for identifying
relationships among sub-criterion behaviors
and making sequencing decisions based on
them are equally applicable to CRITERION
behaviors. Criterion behaviors may:

(a) share common elements with other
criterion behaviors; (b) make INPUTS to
other criterion behaviors; or (c) be

prerequisites to other criterion behaviors.

In addition, they may bear no relationship
to other criterion behaviors except for being

part of the same program (See opposite page).
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The procedures recommended for identifying
relationships among sub-criterion behaviors
and making sequencing decisions based on
them are equally applicable to CRITERION
behaviors. Criterion behaviors may:

(a) share common elements with other
criterion behaviors; (b) make INPUTS to
other criterion behaviors; or {(c) be

prerequisites to other criterion behaviors,

In addition, they may bear no relationship
to other criterion behaviors except for being

part of the same program (See oppcsite page).
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c.2.
IDENTIFICATION
MATRIX

CONDITIONS TO BE IDENTIFIED AS A BASIS FOR DECISIONS
ABOUT SEQUENCING TASK ANALYSIS RESULTS
FOR SEPARATE CRITERION BEHAVIORS

CONDITIONS

RELATIONSHIPS EXIST
BETWEEN
SEPARATE CRITERION BEMHAVIORS

RELATIONSHIPS DO NOT EXIST
BETVEEN
SEPARATE CRITERION BEHAVIORS

CRITERIA

-CRITERION behaviors share
common e lemente :

+«Shire a sub-criterion behavior
+«Share ocomponents of a
sub-criterion behavior
-The OUTPUT of cme criterion
behavior Leoomes the INPLT for
another criterion behavior
-A criterion behavior is a
prerequisite for ancther
eriterion behavior

-Criterion behavicrs do not bear
any relatiomship to oms another

-They are simply separate
criterion behaviors within the
same overall program

EXAMPLES

See Sub-STEP C.1.2 (page 32) for
treatment of these conditions as
they pertain to two or more
sub-criterion behaviors which are
constituent elements of & single
criterion behavior

e.g., PHYZiCS

-Critenion behavions imvolving
"Light" and "work"




EXAMPLES ILLUSTRATING THE RELATIONSMIPS

c.2.1 SEPARATE CRITERION BEMAVIORS BFAR TO ONE ANOTHER®
EXAMPLES
#1. SMARED ELEMENTS #2. OUTPUT OF ONE BECOMES

e.g., the piano student (other indlrumen-
talists ox simgers), whether Learning
L0 play solo works ox comcerlss, Ox
whether leawning to play baroque,
aomantic, onr modexn pleces (eack
type treated ab a criterion behavior!
had to be able to obaerve "wules”™
about phrasing, o Ahythm, ox Lome

These shared elemsnts might ~-operly
be taught In advance of all -nose
criterion behaviors which share them.
{§ a variety of mathematical
computations are Lo be dome by means
0§ Loganithms, {ogarithms becomes

a "shartd element” (as well ab a
prerequidite) .

AN INPUT FOR ANOTHER

e.g., in "imtructional development” the
"foxmilation of an inéfructional
srategy” creates an OUTPUT which
becomes an INPUT for the actual

, "dcve{opmet 0f ind Ductional

materials

#3. PREREQUISITE/CONTINGENT
in studying magnetic §ields, the
student has o nelate the field to
the electric avnent which producis
L.

Accordingly, ''electric current'
may properly be considered a
nrerequisite to criterion behavior
(one which should be taught before
magnetic fields).

#4. NO RELATIONSHIP

"tnigonometrie functions” and
"onobubllity statistics” bear to
each othexr none 0§ the relationships
descrnibed <n #'s 1, 2, on 3

*Some developsre might have called the behaviors illustrated "Sub-Criterion”
behaviors. Wiether they are dubbed Sub-Criterion or Criterion, in the end, makes
no prastiocal lifference; the same type of analysis is made.
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 5h
Adequacy of procedures for identify-

ing relationships among separate 55

criterion behaviors
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ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN IDENTIFYING
c.2.1 RELATIONSHIPS AMONG SEPARATE CRITERION BEMAVIORS
WITHIN THE SAME PROGRAM

fl

a. |INSPECT task analysis results for each
criterion behavior on sets of A.5(4) or
(11) FORMS

b. [IDENTIFY:

++Elements which two or more criterion
behaviors share

**Criterion behaviors whose QUTPUTS
become the INPUTS for other
criterion behaviors

**Criterion behaviors which are
prerequisites for other criterion
bahaviors

+«Criterion behaviors which bear none
of the above relationships to one
another

FORM A.5(4) or A.5(11)
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ASSESSING THE ADEQUACY OF PROCEDURES
€.2.1 FOR 1DENTIFYING RELATIONSHIPS AMONG CRITERION BEHAVIORS
STANDARDS
MATRIX
PROPERTIES

COMPLETENESS RELEVANCE

-All reirvant task cralysis -Task analysis results are reviewed
results (on complete sets of for relevant conditions:
CRITERIA FORM A£.5(4) o» (11)) are reviewed

s +Shared elcments

«*OUTPUTS of one eriterion
behavior providing an INPUT
to another eriterion behavior

s +Prerequisite/contingent

relationship between criterion
behaviors
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

FORMS for each eriterion behavior sequenced before or
P eriteron el 7
after those of other criterion behaviors based on the
'3 . e '3
relationship(s) of eriterion bchaviors to one aiother.

WHAT YOU WILL
WORK FROM

(1) The ident!fication of relationships amcng ali the
separate criterion behaviors making up an instruc-
tional program,

WHAT YOU WILL
DO

(1) Order the FORMS for the separate criterion
tehaviors bascd on their relationship(s) to one

another.

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP c.2.2

INPUT ACTION QUTPUT
Identification of Sequence all Order of
nature of task analysis results task analysis results
relationships among for separate for criterion behaviors
eriterion dbehaviors > criterion behaviors > based on

relationships among
criterion behaviors

iv v vi

Job Aid Contents

CRITERIA FOR
1DENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: How to =MATRiIX: Adequacy SUMMARY OF
sequence separate of sequencing of PROCEDURES . . . 62
criterion criterion
behaviors . ., . 61| behaviors . . . 63
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANX FORMS
STEP STEP
Identification of
relationship among c.2.1

lcriterion bahaviors

57




Sub-STEP c.2.2

JOB DIAGRAM
tNPUT ACTION ouTPUT
Identification of Sequence all Order of

nature of

relationships among
criterion behaviors

iv

task analysis results
for separate
criterion vehaviors

task analysis results
for criterion behaviors
based on
relationships among
criterion behaviors

vi

Relationships
EXIST
among

criterion behaviors

Sequence
criterion behaviors
according to
nature of relationships

Sequences of
task analysis results:

-Shared elements first
-OUTPUT/INPUT order

-Prerequisite/contingent
order

vi.a

Relatlionships
do NOT exist
among

criterion behaviors

Create no
special sequence

Arbitrary
sequence of
non-related

criterion behaviors

vi.b

58
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JOB PROCEDURES

page
Determining how to sequence
task analyslis resuits for 6!
separate criterion behaviors
SUMMARY OF PROCEOURES 62
Adequacy of procedures for
sequencing separate criterion 63
hehaviors

[ 4




DETERMINING HOW TO SEQUENCE (TASK ANALYSIS RESULTS FOR)
c.2.2 SEPARATE CRITERION BEHAVIORS WITHIN A TOTAL PROGRAM
DECISION
MATRIX _
Relationships EXIST Relationships do NOT exist
CONDITIONS among separate among separate
criterion behaviors criterion behaviors
—p
-Sequence oriterion behaviors -Sequenoce non-related ariterion
aooording to the nature of behaviors in an arbitrary way

relationship:

«+Common elements shared by two
or nors criterion behaviors

should be sequenced ahead of
the oriterion behaviors of
which they are a part

ACTION
TC TAKE

s«Criterior. behaviors whose
OUTPUTS beocome INPUTS for other
criterion behaviors should be
sequenced chead of the
eriterion behaviors to which
they make INPUTS

s«Criterion behaviors which are
prerequisites to other
oriterion behaviors should be
sequenced ahead of the

eriterion behaviors which are

contingent on them
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ILLUSTRATION SUMMARIZING PROCEDURES FOR SEQUENCING

€.2.2 SEPARATE CRITERION BEHAVIORS RELATIVE TO ONE ANOTHER
H #2
REVIEW SEQUENCE
a. ldentification of nature Criterion behaviors

of relationships among
criterion behaviors (in
Sub-STEP C.2.1)

according to the nature of
the relationships
identified:

*+*Shared elements first
«<QUTPUT/INPUT
«*Prerequisite/contingent

Unrelated criterion
behaviors in an arbitrary
way
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ASSESSING THE ADEQUACY OF PROCEDURES

c.2.2 FOR SEQUENCING SEPARATE CRITERION BEMAVIORS
STANDARDS
MATRIX
PROPERTIES COMPLETENESS DATA-BASED RELEVANCE
S
-Sequencing dscieions | -Sequencing dectieioms | -Sequencing decisions
are made for all based on identifica- made are re¢levant to
oriterion behaviors tion (in Sub-STEP the type of relation
CRITERIA ocovered by the C.2.1) of relation- shipe found among

instructional program

«+Por all areas or
topics (lknowledge
domain)

««Por all taske or
steps (performance)

ships among oriterion
behaviors based on a
review of task
analysis results on
A.5(4) or (11) PORMS

criterion behaviors

ss/éy




ster | .2

COMPLETION CHECKLIST

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

Nature of
C.2.1 |relationship among
criterion behaviors

Sequenced task
C.2.2 analysis FORMS for
¢~iterion behaviors
according to
relationships

o 65/4%




m'l c.3 |

c Create instructional units.

€.3.1 Fstimate hov much of & sub-criterion behavior (or & criterion

behavior) can be learned in an instructional hour.®

Sroup task analysis results descriding behaviors vhich can de
tsught 4n each instructional hour.

€.3.2

*There {8 ample opportwnity following strategy formulation (TASK G)

and following the actual start of the development prooess (TASX I)

to review judgments oomosrming how much of a oriterion behavior oan
be learmed in an instructiomai hour.

67




sTEP
c.3 OVERVIEW
INPUT ACTION ouTPUT
Task analysis results Block out Groups of
on FORMS A.5(4) or (11) fnstructional units task analysis results
for: separate for behavior
criterion behaviors R to be taught in each
for: all the fnstructional unft
sub-criterion behaviors
within each
criterfon behavior }
Learning analyses T Reviev for levels Identification of
c.3.1]om A.5(4) or (11) FORMS of anticipated a series of FORMS
T for a series of: difficulty containing
. +Sub-STEPS —_— combinations of:
iigh, medium, and low
**terminal behaviors ’ ,
1 11 ViR 1044 Gt SR TTY
Identification of Grou FORMS for BLOCKS of
c.3.2 the magnitude of FORMS A.S!x; or {11) behavior (Sub-STEPS

learning difficulties
in a series of
Sub-STEPS

(or terminal behavior: )
v

containing the
learning analyses

68

or terminal behaviors)

to be taught in a
succession of

instructional ht':vurnvi




STEP | c.3

CRITERIA FOR
IDENTIFYING INPUTSE

PAGE INDEX

ACTION TC RE TAKE

N  STANDARD FOR OUTPUTS

FORMS TO USE

-MATRIX: Learning ]-Mﬁx: -HATRIX: Adequacy | SUMMARY OF
c.3.1 snalyses as basis Determining of estimate of PROCEDURES . . . 8
o for judgments how much can amount to be
about how much be learned In learned in an
Cen be learned in an instructlionasl instructions!
an instructionasl hour . . . .79 hour .. ... B
hour 7 J
- JATRIX: Adequacy SUMMARY OF
€.3.2 of procedures for | PROCEDURES . 8
e "GROUPING'
behavior to be
taught in an
instructional 4
hour . . 8
1 T —
69 /-
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BACKGROUND INFORMATION
CONCERNING ENTIRE STEP C 3

page
Purposes of STEP C.3 72
What may be covered in 73

an instructional hour

71




c.3 PURPOSES OF STEP C.3
{DENTIFICATION
MATRIX
Estimating Grouping
PURPOSES how much can be learned task analyslis results
in an instructional hour by blocks of Instructional hours
Sub-STEP C.3.1 Sub-STEP C.3.2
-The learning analyses om -The task analysis results for all
sequenced task analysis forms ariterion behaviors in the pro
CRITERIA FORM A.5(4) or (11)) are are blocked into groups:

reviewed for:

++Judged learning difficultica
invo lvad

~-Based on the review, an estimate
i8 made of how much students oan
leam in an instructional hour

72

seWhat it i8 judged can be
lened in a succession of
instructional hours
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

An identification of the decree of difficulty learncrs
ean be expected to ewperience in learming the be-
haviors decseribed in a series of FOR'S,

WHAT YOU WILL
WORK FROM

(1) A scries of FORMS (scquenced earlier) summarizing
learning analvsis results,

WHAT YOU WiILL
DO

(1) ldentify the anticipated difficulty learners will
experience in learning the behaviors described
In the same serles of FORMS,

FORMS YOU WiILL
USE

None
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DESCRIPTION OF Sub-STEP C.3.1
INPUT ACTION OUTPUT
Learning analyses Reviev for levels Identification of
on A.5(4) or (11) FORMS of anticipated a series of FORMS
for a series of: difficulty containing
« +Sub-STZPS _— —_— combinations of:
**High, medium, &and low
.o b i ) ]
terminal behaviors anticipated learning
i 11 difficulty 114
Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS

ACTION TO BE TAKEN

STANDARD FOR QUTPUTS

FORMS 1O USE

-MATRIX: Learning
analyses as basis
for judgments
about how much
can be learned In
an instructional

hour . . 78

~MATRIX:
Determining

how much cen

be learned In
an Instructional
hour

79

-MATRIX: Adequacy
of estimate of
amount to be
learned In an
instructional
hour .

. 83

SUMMARY OF

PROCEDURES . . 82

Required Matenals

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEP STEP
Task analysis forms
FORMS A.5{(4) or (}1)
carried forward from [C.2.2

75




Sub- STEP .31

JOB OIAGRAM

INPUT

Learning analyses
on A.5(L4) or (11) FORMS

ACTION

OUTPUT

Review for levels
of anticipated

Identification of
a series of FORMS

for a series of: aifficulty containing
« +Sub-STEPS combinations of:
.. ++High, medium, and lov
terminal behaviors anticipated learning
i i1 dirficulty 11
A series of identli fy Identification of

A.5(k) or (11) FORMS
indicating
consistently LOW
anticipated
tearning difficultlies

how many Sub-STEPS
(or terminal behaviors)
ere likely to be
capable of being
learned In an
Instructional hour

a LARGER number of
Sub-STEFS
{or terminal behaviors)
capable of beling
learned in an
instructional hour

I1].a

A series of
A.5(4) or (1)) FORMS
Indicating
consistently HIGH
anticipated
learning difficulties

identi fy
how many Sub-STEPS
{(or terminal behaviors)
are likely to be
capable of being
learned In an
Instructional hour

ident{fication of
a SMALLER number of
Sub-STEPS
{or terminal behaviors)
capable of being
{earned in an
instructional hour

tit.b
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BACKGROUND INFORMATION

page
Information to review in determining

the amount of ''‘behavior’ which 78
students can learn in an

instructional hour

Determining how much behavior can be

learned in an instructional hour 73

n




€.in
IDENTIFICATION
MATRIX

INFORMATION TO REVIEW IN DETERMINING HOW MUCH "'BEHAVIOR'
STUDENTS ARE LIKELY TO 8E ABLE TO LEARN
IN AN INSTRUCTIONAL HOUR

TYPE OF
BEHAV 10R PERFORMANCE KNOWLEDGE DOMAIN
-A sequenced set of A.5(4) FORMS |-A sequencsd sst of A.5(4) FORMS
oontaining a LEARNING ANALYSIS: oontaining a LEARNING ANALYSIS:
*+One PORN for sach Sub-STEP *+One FORM for each terminal
CRITERIA {or for a Sub-Sub-STEP) behavior

*+A series of such PORMS for all
Sub-STIPS which make up each
Sub-Criterion behavior

++A set of FORMS for all
Sub-Criterion behaviors which
make up a oriterion bshavior

*Multiple sste of PORMS for all
oriterion behaviors

*<A series of such FORMS for all
terminal bshaviors which make up
sach Sub-Criterion behavior

*+A s¢t of FORMS for all
terminal behaviors whish make up
a oriterion behavior

**Multiple sets of FORMS for all
terminal behaviors
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JUDGING HOW MUCH BEMAVIOR CAN BE LEARNED

c.3.1 DURING AN INSTRUCTIONAL HOUR:
0EC IS 10N BASED ON IDENTIFIED LEARNING DIFFICULTIESS
MATRIX
A serles of A series of
separate LEARNING ANALYSES separate LEARNING ANALYSES
CONDITIONS revealing revealing
consistently LOW consistently HIGH
anticipated learning difficulties | anticipated learning difficulties
-Identify a slgxcr mumber of ~Identify c emaller mumber of
ACTION separate Sub-STEPS {or temminal separate Sub-STEPS (or terminal
TO TAKE behaviors) as being capable of behaviors) as being capable of

being learned i/ an instructional
hour

being learmed in an inatructiomal
kour

*Although judgments of this type a-e based on data (i.e., learning analyses), expe:lence

in performing this Sub-STEP |s probably the surest guide as to precisely how much can
be learned in an instructional hour

EXAMPLE
(Just one
diagram, not
a series)

e
T ——
r ’_4*_-::-3--:!‘1__4

-
A '

|
i —— |
| ® o 1 i

Do | o o




JOB PROCEDURES

page
SUMMARY OF PROCEDURES 82
Adequacy of procedures for estimating
how much can be learned in an 83

Instructional hour




.30

ILLUSTRATION SUMMARIZING PROCEDURES FOR ESTIMATING
HOW MUCH CAN BE LEARNED IN AN INSTRUCTIONAL HOUR

fi

REVIEW the lesarning analysis results on
the sequenced serles of A.5(k) or (1)
FORMS

identify where the series contains
learning analyses which reveal:

«+Consistently difficult learning
throughout *he serles

or

s+Consistently easy iearning
throughout the series

Right-hand Side of FORM A.5(k)

[ rome T

— v A v i . NS st Ve

b ADENER_ ooy WU

i
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)
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*
:
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__4!
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s
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ASSESSING THE ADEQUACY OF PRCUCEDURES FOR ESTIMATING

1
€3. HOW MUCH CAN BE LEARNED D''RING AN INSTRUCTIONAL HUUR
STANDARDS
MATR!X
PROPELRTIES DATA-BASED COMPLETENESS
-Fstimation 1¢ baced om learning: -Revicw of learminu analyses ts
analuces revealing the masnt tude perfoermcd for all Sub-5TEPS
CRITERIA {high, me Itum, low) of the (starting at the beainniig)

difficulty in learmingy corponent
skills tnvelved in cachi Sub-5TEF
{or in each terminal behavicr)

83

-Identification of how much can
be learncd in an instructional
hour is based on:

**The magmitude of learning
difficulties for each Sul-5T
(or terminal behavtor)

*+*The consistencu of learning
analyces for a series of
Sub-STEPS (or tecrminal
bzhaviors)




PREVIEW OF THE NEXT SubSTEP

e ———
Crowuped FCRET deseril ing the Pehavior to ket o
ecell {nastructional Lowr (the awcunt of behavioe | 07
YOUR PRODUCT taught depending on entieipated learning Jdif7 o, )
L]
T —
(1) The identificatlon of thte dearec of antlclp,g .,
difflculty in learning the behavior descrlli,
| oy
WHAT YOU wiLl series of FORMS, b
WORK FROM
(1) Group these FORMS describing the behavior iy,
because of estimated difficulty learnine ‘hum. '
WHAT YOU WILL can be learned in an instructional hour,
DO (2) Repeat until all FCRMS are qrouped and creaq,,
the totai! number of instructioral hours to
prepared,
—]
FORMS YOU Wil None
USE

84



DESCRIPTION OF Sub-STEP Cc.3.2

INPUT ACTION outeyt
Identification of Grou FORMS for BLOCKS of
the magnitude of FORMS A.S or (11) behavior (Sub-STEPS
learning difficulties

containing the

or terminal behaviors)
in & series of

lesrning analyses to be taught in a
— —_—
Sub-STEPS succession ~*
(or terminal behaviors) instructional = s
iv

vi

Job A.d Contents
CRITERIA FORN
IDENTIFYING INPUTS

ACTION TO BE TAKEN  STANDARD FOR OUTPUTS FORMS TO USE

“MATRIX: Adequacy SUMMARY OF
of procedures for | PROCEDURES
'GROUPING '

bshavior to be
taught in an
instructional
hour . . . .

... 8

. - 8

Required Materials

COMPLETED MATERIALS COMPLETED FORMS
STEP STEP

A.5(4) or (11) FORMS
carried forward from |C 3.!

BLANK FORMS
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Sub-STEP €.3.2

JOB DIAGRAM
INPUT ACTION OUTPUT
Identification of Grou FORMS for BLOCKS of
the magnitude of FORMS A.S or {11) behavior (Sub-STEPS
learning difficulties containing the or terminal behaviors)
in a series of learning analyses to be taught in a
—_— —
Sub-STEPS succession of
(or terminal behaviors) instructional hours
i it * {11
{
A large series Group the large series A block of
of behaviors of A.5(4) or FORMS a relatively large
whose component skills to identify amount of behavior
to be learned are what will be taught to be taught in
relatively EASY ——» |in an Instructional houn ——» | an instructional hour
|
i
iv.a vV.& vi.a
]
i
!
A small series Group the small series A block of
| of behaviors of A.5(4) or (11) FORMS a ralatively small
i whose component skills to ldentify amount of behavior
to be lzarned are what will be taught to be taught in

relatively DIFFICULT [ — {in an Instructional houyf ™™ | an instructional hour

iv.b v.b vi.b

“The dactiaion as tc how much will be taught in an instructional howr may be changed
later during TASK I when tnatructional materials are actually being developed.
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 38

Adequacy of procedures for

"GROUPING'' behaviors to be learned 89

in an in3tructional unit
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€.3.2

~

TLLUSTRATION SUMMARIZING PROCEDURES FOR CREATING

BLOCKS OF BEHAVIOR TO BE TAUGHT IN AN INSTRUCTIONAL HOUR

f

4. Review the identification

(made In Sub-STEP C.3.1)
of the patterns of
anticlpated learning
difficulties for a serles
of Sub~STEPS (or terminal
behaviors):

*+A larger series of
easlly learned behaviors

++A smaller series of
behaviors which are
difficult to learn

1”2

GROUP blocks of behavior

(to form instructional units
of an hour's duratlon)
according to anticlpated
fearning difficultles:

-+A bigger block of easily
learned behaviors

«+A smaller block of harder
to learn behaviors

End up with sets of A.5(4%)
cr (1)) FORMS grcuped
together for each and every
Instructional hour In the
total program.%

4The illustration below for ome instructional howr shows two FORMS grouped together.
The poestbilities are from ome to two or more (depending on the learning
difficulties involved)

FORM A.5(4) or (1))

FORM A.5(4) or (11)
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ASSESSING THE ADEQUACY OF

PROCEDURES FOR GROUPING

C.3.2 BEMAVIORS TO BE TAUGHT IN AN INSTRUCTIONAL HOUR
STANDARDS
MATRIX

PROPERTIES RELEVANCE COMPLETENESS
-Creation of BLOCKS of behavior -The entire instructional progiwm
are based on anticipated is represented by a sucocession of
diffioulties students will have BLOCKS of behavior

CRITERIA in learning the ocomponent ekills

involved tn each Sub-STFEP or
terminal bshavior:

+«The lower the anticipated
diffiouly, the more Sub-STEPS
(or terminal behaviors) will
be blocked together into an
instructional howr

«+«The higher the antticipated
difftoulty, the fewer Sub-STEPS
(or terminal behaviors) will
be blooked together into an
tnstruotional hour

-Eaoh block of behavior ts
reprasented by a eet of A.5(4) or
(11) PORMS




€.3a

€.3.2

STEP c.3

IDENTIFIED

COMPLETION CHECKLIST

PERFORMED

PRODUCED

FORMS COMPLETED

The extent of
Yearning
difficulties for a
series of behaviors

Grouped blocks of
behavior to be
taught in separate
Instructional hours




